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Specification 

1. Title of device 
IMAGE SCANNING DEVICE 

2. What is claimed is: 

1) An image scanning device comprising an optical carrier 
to which a sliding member causing one end side of a casing, to 
which an optical element for expose -scanning a manuscript is 
attached, to be retained by one side of a pair of guide bodies 
provided in a parallel manner so that the casing can be rotated 
and slid and at the same time providing the other end side of 
the casing to the other side of the pair of guide bodies in a 
manner that vertical position of the casing can be freely- 
changed is provided, the sliding member being enabled to adjust 
vertical position to the casing and freely slide along the other 
side of the guide body 

wherein the sliding member includes an axis portion which 
screws with a threaded hole of the casing, a lock member made 
of resin which projects from an axis circumference surface and 
is transformed as the axis portion is screwed for adjustment 
in the threaded hole to fix the axis portion to the threaded 
hole, and a sliding projection provided in a lower end of the 
axis portion. 

3 . Detailed Description of the Invention 
(Field of Industrial Application) 

The present invention relates to an image scanning device 
mounted on an optical mobile copier or an image scanner and 
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specifically relates to an image scanning device in which an 
optical carrier is provided in a slidable manner along a pair 
of guide bodies provided in a parallel manner. 
(Prior Art) 

In an optical mobile copier, for example, an image scanning 
device which is a main component of the optical mobile copier 
includes a first optical carrier having a light source and a 
first mirror and a second optical carrier having a second and 
a third rectangular mirrors. The optical carriers are 
installed in a slidable manner along a pair of guide bodies 
provided in a parallel manner. 

Alternatively, an image scanning device includes an optical 
carrier having a light source or a photoelectric conversion 
element for taking an image which is installed in a slidable 
manner on a pair of guide bodies provided in a parallel manner. 
Then, there is known a so-called one-side rod type image 
scanning device in which a pair of guide bodies includes a guide 
rod and a guide rail and one end of a first and a second optical 
carrier moves in a slidable manner by the guide rod while the 
other end moves being supported by the guide rail via a sliding 
member. Here in the above-mentioned image scanning device, it 
is very important to set the installation position of the 
optical carrier to the pair of guide bodies as determined 
previously to obtain a clear image. In the one-side rod type, 
distance of the first and second optical carriers is changed 
on the guide rod side while height to the rail of the first 
optical carrier is adjusted on the guide rail side for focus 
3 



adjustment. Moreover, adjusting height of the second optical 
carrier to the rail prevents distortion of image. 
Specifically, as shown in FIG. 6, in the above-mentioned 
one-side rod type is configured so that one end side of an optical 
carrier 51 is retained in a rotatable and slidable manner by, 
for example, a guide rod 52 and one guide rod 52 of a guide rail 
53, and at the same time is enabled to slide along the other 
guide rail 53 . Then, a sliding member 57 including an axis 
portion 55 having a thread groove which enables to adjust a 
casing 54 of the optical carrier 51 in vertical direction and 
a sliding projection 56 provided at a lower end of the axis 
portion 55 is provided. According to this configuration, the 
axis portion 55 is rotated by a tool in a condition where a 
locknut 58 is loosened, position of the other end side of the 
optical carrier 51 is changed vertically around the guide rod 
52, and position of the optical carrier 51 is adjusted as 
previously determined. Then, while the axis portion 55 is 
retained by the tool so that the axis portion 55 is not rotated, 
the locknut 58 is rotated by a tool to fix the axis portion 55 
to the casing 54 (e.g., unexamined utility model application 
publication No. S58-138932) . 

Moreover, the axis portion 55 is fixed to the casing 54 by bond 

in place of locknut 58 . 

(Problem to be Solved by the Invention) 

Meanwhile, in the above-mentioned means, fixing operation of 
the sliding member 57 after adjustment of positioning is 
required and workability of a fixing method using the locknut 
4 



58 is bad because the locknut 58 must be screwed while retaining 
the axis portion 55 by the tool so that the axis portion 55 
is not rotated. Moreover, a fixing method using bond has a 
disadvantage that workability in readjustment is bad because 
the bond must be removed for maintenance or for readjustment 
when a trouble occurs . 

The present invention has been made in consideration of the 
above-mentioned problems and is aimed at providing an image 
scanning device which is enabled to make fine adjustment of 
vertical positioning of the optical carrier by an easy operation 
and does not require fixing operation of the sliding member. 
(Means for Solving Problem) 

To achieve the above purpose, the present invention provides 
an image scanning device including an optical carrier to which 
a sliding member causing one end side of a casing, to which an 
optical element for expose-scanning a manuscript is attached, 
to be retained by one side of a pair of guide bodies provided 
in a parallel manner so that the casing can be rotated and slid 
and at the same time providing the other end side of the casing 
to the other side of the pair of guide bodies in a manner that 
vertical position of the casing can be freely changed is 
provided, the sliding member being enabled to adjust vertical 
position to the casing and freely slide along the other side 
of the guide body, wherein the sliding member includes an axis 
portion which screws with a threaded hole of the casing, a lock 
member made of resin which projects from an axis circumference 
surface and is transformed as the axis portion is screwed for 
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adjustment in the threaded hole to fix the axis portion to the 
threaded hole, and a sliding projection provided in a lower end 
of the axis portion. 
(Influence) 

According to the above configuration, the other end portion of 
the optical carrier moves along the guide body by the sliding 
projection of the sliding member. Height adjustment of the 
optical carrier is carried out by operation of rotating the axis 
portion of the sliding member and position of the other end side 
of the optical carrier is changed by screwing amount 
corresponding to a rotation operation angle of the axis portion. 
Then, the sliding member is pressed to the threaded hole by 
elastic force of the lock member protruding from the 
circumference surface or powder generated by crushed lock 
member and is fixed. Therefore, the sliding member does not 
need to use a fixing means when carrying out screwing adjustment 
of vertical position of the casing to the guide body. 
(Embodiment) 

Hereinafter, an embodiment of the present invention will be 
explained with reference to figures . 

FIG. 5 shows a schematic cross-sectional view of an optical 
mobile copier. The copier includes a copier main body 3 having 
a platen 1 and a manuscript holder 2 on the upper part, in which 
a photoreceptor drum 4 is lain while a charging device 5, a 
development device 6, a transfer device 7, a transfer sheet 
separating device 8, a cleaning device 9 are provided in a 
rotating direction of the photoreceptor drum 4. Moreover, the 
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copier includes an optical mobile image scanning device 10 in 
a space under the platen 1 and at the same time further includes 
a paper feeding device 12 for carrying a copy paper in a cassette 
case 11 to the transfer device 7, a paper ejection device 14 
for carrying the copy paper after separation to a fusing device 
13, and a discharging roller 16 for discharging the copy paper 
after fusion to a tray 15. 

The image scanning device 10 of the optical mobile copier is 
provided under the platen 1, as shown in FIG. 4, includes a first 
guide body 17 having a guide rod and a second guide body 18 having 
a guide rail and at the same time, a first optical carrier 21 
having a light source 19 and a first mirror 20, and a second 
optical carrier 24 having a second and a third mirrors 22 and 
23 . One end side of the carriers are retained in a rotatable 
and slidable manner to the first guide body 17 while on the other 
end side of the first and second optical carriers 21 and 24, 
a sliding member 25 which can change the vertical position 
thereof is provided. The sliding member 25 is supported in a 
slidable manner along the second guide body 18 and includes a 
collection lens 26 and a fourth mirror 27. 

Image of reflected light from manuscript placed on the platen 
1 is formed through the first to third mirrors 20 to 23, passes 
through the collection lens 26, and the image is formed on the 
circumference surface of the photoreceptor drum 4 through the 
fourth mirror 27 . A drive unit 100 for moving the image scanning 
device 10 along the first and the second guide bodies 17 and 
18 in a reciprocating manner is configured as follows. The 
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first optical carrier 21 is fixed in the middle of a drive wire 
29 by a fixing clamp 28 and the second optical carrier 24 is 
attached to the drive wire 29 via a wire winding pulley 30. 
Moreover, both end sides of the drive wire 29 is fixed to the 
copier main body 3 and at the same time a drive pulley 31 attached 
to a drive motor (not shown) , path inflection pulleys 32 and 
33 and a tension pulley 34 are provided on copier main body 3 
side so that the drive wire 29 is twisted from the one end side 
(left side of FIG. 4) around the wire winding pulley 30 and the 
pulley 33 and is reeled by the drive pulley 31 through the tension 
pulley 34. Then, from the pulley 32, the fixing clamp 28 is 
fixed and connected to the drive wire 29 again and at the same 
time the wire is twisted around the wire winding pulley 30 and 
subsequently the other end side of the drive wire 29 is fixed 
to the copier main body 3. Thus, if the drive pulley 31 is 
rotated in counterclockwise direction, the first optical 
carrier 21 is moved to right (direction of an arrow A) and 
simultaneously the second optical carrier 24 is moved to the 
same direction with the half of the speed of the first optical 
carrier 21. Contrary, if the drive pulley 31 is rotated in 
clockwise direction, the first optical carrier 21 and the second 
optical carrier 24 are moved to left and return to home position. 
Next, with the second optical carrier 24 as a target (same is 
applied to the first optical carrier 21) , structure of a sliding 
member to the optical carrier will be explained on the basis 
of FIGs . 1 to 4 . An end portion material 36 to which the sliding 
member 25 is provided is attached to one end portion of a casing 
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45 (left side of FIG. 4) of the second optical carrier 24. 
The sliding member 25 includes a columnar axis portion 37 
including a hard material having thread groove in the 
circumference surface thereof. A concave portion 38 is formed 
by slitting the axis portion 37 along the entire length of the 
axis portion 37 and a lock member 39 including resin, for example 
polyamide resin (e.g. , nylon- 6, product of Dupont) , polyacetal 
resin, or the like is implanted into the concave portion in a 
protruding manner from the circumference surface of the axis 
portion 37 so that the thread groove is blocked. Meanwhile, 
on the top edge of the sliding member 25, a sliding material 
which causes the second guide body 18 to mount and support the 
second optical carrier 24, for example, a sliding projection 
40 including polyacetal resin is provided. Then, on the back 
edge of the axis portion 37, a groove portion 41 for inserting 
a tool on the upper surface thereof is formed. Here, the back 
edge of the sliding member 25 may have any shape corresponding 
to a tool. 

The end portion material 36 includes a member having an L-shaped 
cross-section which is mounted on the side surface of the casing 
45 and on a base plate portion 46 thereof, a thread hole 42 in 
which internal thread is cut is formed and at the same time, 
the axis portion 37 of the sliding member is screwed. 
Then, through a tool insertion hole 43 formed in a predetermined 
position of an upper surface plate portion 3a of the copier main 
body 3 (e.g. , a position of the sliding member 25 when the image 
scanning device 10 is in the home position) , the sliding member 
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25 is rotating operated by a tool 44 such as a driver so that 
vertical position of the other edge side of the second optical 
carrier 24 to the second guide body 18 can be fine adjusted by 
screwed amount corresponding to the rotating operation angle 
of the sliding member 25 and screw pitch. At this time, the 
sliding member 25 is fixed to the end portion material 36 as 
metal powder generated when the lock member 39 is mashed between 
the screw hole 42 and the circumference surface of the sliding 
member 25 fills a gap between external and internal threads or 
elastic deformation of the lock member 39 causes the axis 
portion 37 to be pressed to the threaded surface of the thread 
hole 42. 

Here, in the above embodiment, the axis portion 37 of the sliding 
member 25 includes hard material and the lock member 39 
including resin is implanted in the concave portion 38 . However, 
the sliding member may be integrally formed by resin and a lock 
portion may be formed in a protruding manner to block off the 
thread groove. 

Moreover, in the present embodiment, one end side of the second 
optical carrier 24 (or the first optical carrier 21) is retained 
by the first guide body 17 including a guide rod. However, the 
first guide body 17 may be a guide rail, a sliding member may 
be provided on the one end side of the second optical carrier 
24, and both end sides of the second optical carrier 24 (or 21) 
may be supported along the guide rail in a slidable manner. 
Further, in the present embodiment, an explanation has been 
given of an image scanning device of an optical mobile copier. 
10 



However, it is needless to say that the present invention can 
be applied to an image scanning device of an image reading 
apparatus . 
(Effect of Device) 

As mentioned above, according to the image scanning device of 
the present invention, it becomes possible to quite easily 
adjust mounting position of an optical carrier to a guide body 
through one -touch rotating operation only to a sliding member 
provided to the optical carrier and at the same time it becomes 
possible to carry out fixing operation of the sliding member 
and the optical carrier by a lock member if the sliding member 
is rotated by a tool . 
4. Brief Description of the Drawings 

FIG. 1 is a schematic cross-sectional view showing mounting 
structure of a sliding member to another end side of an optical 
carrier according to the present invention. 
FIG. 2 is a perspective view of the sliding member. 
FIG. 3 is a cross -sectional view of the sliding member. 
FIG. 4 is a perspective view of an image scanning device. 
FIG. 5 is a schematic longitudinal-sectional view of an optical 
mobile copier. 

FIG. 6 is a cross-sectional view of structure of a mounting 
portion of a conventional sliding member. 

45,54: casing, 17,18,52,53: guide body, 21,24,51: optical 
carrier, 25,57: sliding member, 10: image scanning device, 
37,55: axis portion, 39: lock member, 40,56: sliding 
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projection. 

Applicant for utility model registration 
Mita Industrial Co., Ltd. 
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